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[JMi^if] 
[0 0 0 1 ] 

[0 0 0 2] 

^EJlt^ib 1 T- 1 C (1 Transistor-1 Capacitor) lODRAM (Dynamic Random Acc 
ess Memory) ^MM £ tlX 0 * * 0 -b ;K7) x+rM > ;u - 0 . 1 // m*$i K & S £: 
, 1 T- 1 CI©DR AM»4»3t-T4i fc^BKfcfcSo 
[0 0 0 3 ] 

£*UC*J-flL-$-£fcii>»;:, HI 2Ktk1t£. ? & F B C (Float ing Body Cell) Sr*-f4 D R 
AM^i^tlTi^ (#I^mi#P.B) o FBC14, SOICMSfitFET (Fiel 
d Effect Transistor) rt»fcfcS 0 iOFET^^- hGli7 - K»WLi:«igc$n, K 
W >D(4 kfy MB L bzmmZti. V-XS&GNDKmWiZtiX^&o 7D-r^> 
F B^r-'- ?Wms - K(data storage node)l~&& 0 
[0 0 0 4 ] 

FBCIi, 7n-r^^'fVFBi:ii^^|^'J7(0|^i^T, 7 
n-x-Y FBOlffii^kStio -<^>4 9 &**7-V$J*K 4 •) F E T OPHii 

[0 0 0 5] 

FBCCf-^ " 1 " £#§&tf t # KU\ 7- KIWL fc tfy h«lB L t 
ttKLT, FET^«|i:/^7^t^o ^tUCJioT, h Or >it* 5 1 § 

ita^U iEM70-fr/W'f FBCf^t^o 7D-f -f > W-f FBrt 

[0 0 0 6] 

FBCCf-^ "0" t £Kf4. tfy HftBLfcHWtfcKLT, 

<W£t*4 tnl<0 KH 1 > £ OP^(0pn^^-^JH^j[PlH/<-f T^1"^ 0 £ ftK 4 *K 70- 

[0 0 0 7] 

Hll 3(4. F B C %mir2>m<VD R AM<Dmmmx$>2> ($m*?$:ffi: 1 $J$) o :<9D 
RAM(4, 7n>F^-HiFG^(i^i:, y * HtB G i«xtv»4 0 
[0 0 0 8] 

:^DRAM©70-f ^ FBCf-^ "0" § j&tf fc § tc {±, 7n> 

h**- MgFGiiJ;^^^- MtB G ^*i:^^liii:i§:^Lt, 7n-fO 
7 -Kt* 4 F B t S tfflOtf-r y v^^/s-i; y£jg;< ir& 0 ZtibzX*), 

y 7tfT4 F Bbzmz. btiX^tzlEllZv-X S^ffi.lii1r2> 0 
mtfrXm 1 1 #H 2002-246571 -5§-£rfR 

[##fr:£BU] C.Kuo, Tsu-Jae King and Chenming Hull 4 & "AftflEfttHofc* 
O^r-v/^v^O^v^'y^r- h D R AM-fe;i/f£ft (A Capaci tor less Double-Gate 
DRAM Cell Design for High Density Applications) " I EDM Tech. Digest, pp. 843- 
846, Dec. 2002 

[0 0 0 9] 

IH 1 2 K^LfcDR AMCiM, Ii?t;H:f-^ "0" Sr##jitrfc*(Z** tfy 
hiBLJftlfii:L/:ti(:, Rtfy h^B L fc««S*L7'-* "1" £3B«Lfc*» 

^^jvof-^^'*$tLtLi d vsm&tfh&o ztiz^ —mz "o" r-v^^-y 

(" 0" disturb) t^9o 
[0 0 10] 
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"0" fV 7. 9 -y&M-t&T^^ti, ^(DfrMIR-tfrV)? y?^T4 F D 

(0. 7 VJ^T)£:£<b&tt*U£&<b&v>o let, ^^I«-tW7-KtWLm 

[0 0 1 1 ] 

@1 3i:^L/:DRAMCJ:iii±\ 7 n > h y- f> F G £ X y ? Y- h 1® B 
G 3ft*2v» H¥1f K&tt «b *IT v*fc <£>T% ffitt-ft $ tifc 7 - KiSIW L tc®^ $ ft*: -b 
XT-9 "0" Ct^fcoTLI% iot, ^l/yyaiTOiTO*!^ 
Kli, -t: > ^ 7 > 7°7^\ "0" ^♦§^trHUlC^-*!)7- F^WLH^^^tL/z^r-fe^OT-' 

(SI) o 4^;K:f-^ "0" (S 2) 0 foi, 

-ty^ryylzy yj-ztitzf-tnz&^s^x^ t- 9 "l" ^mw^tix^tz-t^iz<o 
3*7*- 9 "1" ^#^^1- (S3) o -«J;9i:^f7ySl-S3^I^o/:„ «t 
oT, HI 1 3 \Zff. L/:DR AMli, 'J 7 lx y ^mi^iS X XfW&frW) it 4 9 ;H$Wri* 

tfy M£B L^K-t>*7>'7 , |IlS&£f£lt& t , -fc>*7 > § &M££a6 

AMKjfc^-te^-f Xt5VJn$v^V^ F B C#*<DflJ -) - ^Bfc-f^o 
[0 0 12] 

^fPJOgiftfi, "0" r'<r**-7'KJ:&S2Sffc|IliBU 'J7Vr>at^ 

[if m Zffifc-f % tz it> <o^m 

[0013] 

±izfm zttfzmm t , wmmmm t:<to t^immm***** ^^*t$ n^^s^a t 

. mtz¥mi£mizftzj&zixfzm 1 sii^y-^u-iis «t ^ 1 in© k w 

> mtt&ibm <d o m is v - * n« t Btris k w > fut t <d m tztm h ti, mm * mm 

SfcliftUlt4ii:i:J:oTf-^S: IEtg"f * £ # £ ft 2 fllO-ff' >r flit t , 

tfTSEKW huI2H 1 (DjjfatlimZ&ljfalzmfcirZ \£ 

[0014] 

**MH«t4*#'ft:||l»laItt«tt, "0" f^Xj'-^G I DLKJ:Sf&»*EI* 

[»w * «-r a * ©fioii] 

[0 0 15] 

* £ i: i & o 
[0 0 16] 

c\tlh<DMt^MWJZXflii, 9~-7*)Vy- h S O I h7>y^^ (Double-Gate SOI tran 
sistor) tc*»t*^y h**tT f MC^Lt¥ : if Hf^tt^^Tv^ 0 

[0017] 

(m i <r>mmsm 
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mm* &§kwi*zi&2>t%i<Dmnfmjz'{%.c>tzDR am i oo^^'js^Dtrn 

y ^H-e&'So dO> ^e'JSBti. > -t'J -b;U7 W 1 0 , -b > 7. 7 ^ "7°:k J: CK7 1^ — h K 
7 4'*U (J^JIT, ijUc, SA/PDiv^) 2 0^, D^r'n-^i^WL K7^^' ( 
n^fa-ni^) 30L * 9 A 7*3 - X V s C S L (Column Selec 
t Line) K7^f^' (J^T\ J££, * 7 Af^-^hv^) 4 0^Ixtv^ o 
[0 0 18] 

>t'J-t;i/7l^f 1 0(±, St^FBC^v h 'J ^^^tcge^ij Lfc7 -t'J -b;n: «t 0 
SIHtwio M^-t'J -b;U7 1 0 SlJ iife A. -t:- SB^iJ ^ t: 

o B^^^'J-b^TP-f 1 OOBflOWBKKfi. 1^>*3 # K S A/ P D 2 0 T^IStf <b ft 
rv^. lo?)SA/PD20l±, f<7)Ml(:(ittl.^^ l J-t;i/7l/'f 1 0CM$ti 

SA/PD2 0(±, HI2 H^i-7*l^- hfcPL^WttfcatRttfcMIWU 84RSft 

[0 0 19] 

n >7 fa - ^ 3 0 (±^< -t 'J -b ;i/7 W 1 0 LTlSt-t <b ftT £> <9 , 7 ^& 'J -b 7 lx 

-< 1 0 rt©7 - Kj^^S^-T* i t # -6 i <b tfX # & 0 *7Afa-/4 0li, #Jt 
fltjtwa&A^-egeyiJ^ ixtz— W<n* -t 'J -b;i^7 W l 0 tc*t LTl£&t<bft-Ci3 <o , ^^'J-t^ 
Tl/'f 1 0ft<7>\£>y M^HRt^ci^l^.; t^-e^^o 

[0 0 2 0] 

H 2 li> ^t'J-b^TU'f 1 0 33«fctfSA/PD2 0 Srlo-f LfclalKH'Cab^o 
S A/PD 2 OO^iCli, H^Ltv^^v^t'J t;V71/^ 1 0 «b fix ^ 

o 

[0 0 2 1 ] 

>*'J-t^71/^ 1 0 KM\ N^<7)7- KlWLo -WLn - it, M^OtTy h$LB L 
o -BLm-i^ l^yp- higlP L o ~P Lm - l t#*f£tf£>ftTV*&o £ fc, 7 
■J -b;U7 W 1 0 fcli, 7- FSWLo ~~WLn t tf y bUB L o — B L m - i <£>3c,£ 
^Wl&L-C^^e'J -fe^MCT&^tt^tLTv^o fip-t,, 1 o<7)^-ty -b;i/7 W 1 0 N 
*Mi^^t'J-t;l'MC?:|itl.o &&V>{±, dON + Mi^^^'J-t^^r^t^LiO 
-by h 4-7- K^^jftM^-C, ^flJ-CN *M* Ll@co^ ^E ';-b^MC*tt4 7 * V -fc 
;u7i/^ 1 0 ZT&f&lr&z. Htl^o 
[0 0 2 2] 

^^t'J^^MCIi, II 3 <£ 9 O I (Silicon On Insulator) Kl&fcZtlX 

is*). 7*7- YY- Y F G is «fc v 7 ¥- h B G *tt*^^- h SO I h 7 > 
•>7^ (Double-Gate SOI transistor) X$>2> 0 
[0 0 2 3 ] 

7- KOTLo ~WLn - i(±, ^t'JWl"fl 0O9*)^-1t (n7) 07*'J-b 
;VMC0^07*7-Kf-H:ii?iiti/^ 0 tfy h^BLo -BLm - ill, * 
•=E >J -b;W7 W 1 0<Z>9 "t>^£ij (tj 7 A) <Z)7 -t V -b ;i/M C CO & * CO K W > D 
tlt^^o 7>- hlPLo ~PLm-i(±. > J E'J-feA'7l"f 1 0 7> 9 *>^J (#7 A 
) (7)^^'J-t;UMCO^^^';7f- MC^$*LTV>& 0 /I/-MPL0 -PLm 
- 1 tt, -g-ft-Tfttf y MIB L 0 -BLm-i LT h fiX 0 jtf£ L < (i, 7 

1^-HPLo ~PLm-i(±, ^tL-Tftkf;' MBLo ~B Lm - 1 IZttLX^r 

[0 0 2 4 ] 

7- KUWL 0 ~WLn - ltt, ^WO9fn-^3 0 ^««$*LT 
v>* 0 tfy MBLo -BLm - 1 i5 X Xfy°V— f«PLo ~PLm-i(±, tL-Pft S A 
/PD20 H«*c$*LTV^-5 0 
[0 0 2 5] 

SA/PD2 0lt -b>^7>7-7lx-h K7 /n'IhII^ 2 lh, B L (Bit Line) / 
P L (Plate Line) -tU7^22h *-&tr 0 kT y MftB L 0 ~B Lm - 1 *3«t XffV- Y 
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gPLo - PLm- ilWnBL/PLtH? 2 2 £»«S*L, :«BL/PL-t 
* 2 2 i± 1 n<D\£y Yt&$o& Xf~f\s— Vy&ZMlR-f&o &L/Y> L-tlst 9 2 2\zi. 

1 ~4fl*c£;M#&o — 2T, O')7'3-y3 0rtOWLK5>f/m, 9-KiWLo 
~WLn - i^H^WW7- K*l*SWLT\ f<D7- K^^IEift-r^ i 
-So :ftia^ lit^tTy h«fti5J:0 f -/i'- hii&£:il3R£ft*:7- K*§lto 

[0 0 2 61 

■t^DMC©7*7- Kr- F F G li 7 - K^IC, ^5 - tf 7 FiDBLo IfcliDBL 

1 li / 5 - ^ ^ 'J -t ^ D M C W K 1/ ^ >C f -f Jil^ $ ix t 0, ^5 -y- V -te^D 
MCOA'y ^r- FBGIi^"5-7>- hiDPLo t/cliDPLi KjfM^T^&o 

[0 0 2 7] 

SA/PD2 0li, hfcDBLo * DBLi , teXX/, y^-y°U-h&D 

P L o , D P L i tCtl^^n^D B L/DPL3>Fu-723 <b ICffiix-C 
[0 0 2 8] 

^5 -y 'J -t^DMC fi, -fe>y T >y°S 'J -b^MCcOf-^^t*tl' t 

^{zm^hKho 19Uxfi\ MDBLo ^mWiZtitz? 5 -y * V -b^DMC 

l±, 7*-* "0" £f51SU ?*<-\zy FtDBLi -y ^ 'J -tr^DM 

C(±, T"* — 9 "1" £fE1tLTV^ 0 f^diBt^li, -t>X7>7°SA(±, i tL f> <7> ^" = - 

£Jt$ciT£ - <h J; oT, ^'Jt^MC^f-? "1" ttzit "0" Srtfem 

[0 0 2 9] 

Z\<D «fc 9 7^7 y ~f ' ~7° V— b K9 -f ^IUS&2 1 (i, tf y HISlB L £ ZTfT) — F 

[0 0 3 0] 

@3(t MIlCio/:DRAMl 0 0 <£> * 'J IS £ tf y hiBL tCj&oTiPJUr L 
fcfc Iff IB H DRAMlOOli, pl^fWl 10, y'J^'/iftll 

2 0, SOI/113 0, niOKl/^f>iil 4 0, nlWV-^i^l 5 0, plO*' 
f^i*16 0, 7-KtWL, t*7 HBL, nl07*l/- KftP Lis X tfy-;*fcS 
L ^liti^o 

[0 0 3 1 ] 

vU a^BMfclRl 2 Olt^mfo&Ul 1 0±tw|ft»t'b*t-CV>-5 o higftP L t±, 4^ 

iMl l oisitfSOHl 3 0*»*bj(ftil»§*L4 i9i:->'J3 >gHfc!B! l 2 o rtKSS 
»t<bft"CJ3iK ^7 HBLi:^Lt¥1ft:ItLTv^ 0 SOIll 3 0i±, ->ya> 

mitmi 2 o_hni^tt^tiTj3i9 , i o^iwj ^v^n 2o^« 

If $ ^itv^o 
[0 0 3 2 ] 

KW y^l 4 0*5 iOfy-^^i* 1 5 0(±, SO If 1 3 0 falzWl htiX^&o 
jKt-V H*t 1 6 0 (±, SOIiUOOHKl^f > 1 4 0 t y-X 1 5 0 t <D 

[0 0 3 3 ] 

tfr^mmi 6 o±Kt*y- h^tn 7 0 7^m;£#l-c£>*k 7- Ktwuiy*- h 

i(MM{17 0±i:R»t?>^^4o ^tUCiD, 7- K^WLfi^T-Vflit 1 6 O^lfe 
»$*itv>5 0 7-F1WLIJ, H3O^lilC^LTM^|S]^@«trv^ 0 If y h» 
BLli, KIx>f 4 0KmjRMfc#jRS i ft/r*5»K 7 - KI£W L iPmif&lj 
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[ 0 0 3 4 ] 

|gl4{±, /: D R AM 1 0 0 (7)^ ^ 'J 7 - KIW L Ci&o t (EI 3 

(ox-xmzi'd-ox) ww Ltzt z<Dwmmx&z> 0 msaxi/mi £#f.blt, t* 7 h 

[0 0 3 5] 

H 5 j3 i: £/m 6 ^#HBLT, DRAM1 0 OOif^i^M^tit^o i5 
jo J: XfM 6 l^t/77l±> D R AM 1 00^ "0" i jfcf± " 1 " fc #<£>v 5 

y^)l^9:L g a , e = 0. 1 7 5 ^m, ¥- YHtfgm 1 7 0<7))li)¥To x f = 8 OA, *K 
r'-fffi&l 6 0 t7>- M&P L t<Dffl(D&mmi 7 5©IlT b o x = 1 2 0 A, 
<<mt&l 6 OOv'J 3>©i?Ts i = 3 3 0 ifc, ff^USl 6 OftOT 

^-tT^/RfctlflftSfi 1 - 0 * 1 0 1 6 c m~ 3 -C— 56"C*So 7- K^W L jo J: Tf~f V 

«WL j3 «t Jf"fV- MPLli, -ttl-etiyvy b Y- Y F G jo «fc tfVsy * y- hBGi 

[0 0 3 6] 

[15(±, f'yUSBL^ 7- KtWL iJi^Vl/- h^P L^WtiOieCiot 

, mWt^tlb^mfc (<f>h) ^^to t*yl>SBL, 7- KiWL j3 ZTf-fV— h$L 
P L(D^rizm<Dmmi, "Vb l " . " Vw l " j3 J: V " V p l " t *LT v»* 0 

^xV^itl 6 0<£>S&tt "Vb o d y " <t d/jt $ jxT 0 
[0 0 3 7] 

@6tix ^^'j-b^MCrtOf-^l-i^tBti 1(07- KjlWLOltV g s joitf 
Kl/>f >l©tl I d s«^it^*7 7tl)^„ 
[0 0 3 8] 

El 5 *#BB.L"C. ^t'J-b*MC^f-^ "l" 0ns*^42n 
sitSBK, Vwl ^1. 5VCL, Vb l ^2. 0VCU, >t'J*^MC^fllt 
SK/^T^-f&o £*UCJ:fK ^r-V fli^ 1 6 0 ftlijoV^T'f h 4 * yjttftkC 

, *'tv wm i 6 o ott#t« K±#-f s 0 ^t-v 1 6 o (omiwm o . 7 v 

-St, lETLO^Mt ^xV ftift 1 6 0 tv-xm&l 5 0 ifl©p n^KSEfiS? 
* 7 - VnmtflZ L < & & CO -€\ tKtW fl^ 1 6 0 omfc^fi u^int-t &o -cot 
^ 'J -tr;vMC^cor-*-^" 1 "<0*&*>&*5cT-f So 
[0 0 3 9] 

Jfc^ ^-t'J -t^MCrt^f- ^ "1" ^f^t^o ^'Jt^MCCf-^ "1" # ? 

4 6 n s <7)B#.£(- j3V^TV B l £ 0 V U Vw l £- 1 . 5VCt^ 

[0 0 4 0] 

Vw l &±U\ * t'J -b/i/MC07-^ £^EmU -e-fUCfcoT. jK-f^tfU 
6 O^^E^fltai-S^SJ^SrWI^ao ^xVfl^l 6 0^<bcOjE?LcOi!&£. ^T, 
f^^-7"tv^ 0 l!]5 0ns*^7 0nsit, Vbl H. 2VCU Vw l £ 
-1. 5V*?>1. 5V^±#$« 0 Vp l li, -2VCi#$tLTV^ 0 

mm 1 6 o \h<dt- 9 i^tta-tzt t , ^fv mm 1 6 o o . 7 v -eit ^ 

[0 0 4 1 ] 

#CK* H15 £#Jg#BB U, & 7 4 n s OB#j4rK:fev>t\ ttTfT- 9 "1" £«i#U 
-C-cO^, Vp l ^-2VCi#L/:ii, Vw l ^±(f, >^'J-b^MCO7-^t0!* 
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Lt, § KHiBiJSft*,* -t'J -t;UMC<7) KU'f I d s it. Kli CMo 

fco ish-KJ: *), 7-*** ^'J-tr^MC^Sc&fcB LTfc, 7 - K^tfiV g s t K 

[0 0 4 2] 

-/u- h«tP Ltf>m&£±M\ ■=£ 'J t^MCOf - ? ZWiA-Bj L, fHiao 
T, r-V 7.9 -r^ti^p^So H5 K*5V»T, ft8 4 n s ^<bft 10 4ns i t\ 7° 
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